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SECTION 1
INTRODUCTION

1. This work was conducted to determine the storage characteristics
of PA-101 and PA-101D Primer Compositions,

2. PA-101 Primer Composition (53/22/10/5/10 basic lead styphnate/
barium nit;'ate /antimony sulfide/tetracene/aluminum) was developed as a
result of a request for a primer composition equal to or better than the one
used to ignite the non-gaseous delay composition in the M42 Primer. PA-
101 Primer Composition was found to have the characteristics that con-
sistently initiate delay compositions in an obturated system--mmefy. low
impulse and gas volume values (Reference 1), It was felt that the optimum
loading pressure and storage characteristics of the composition should be
determined before recommending it for standardization.

3. It was thought that the aluminum in the PA-101 Primer Composition
might react with the oxidizers in the .mixture during storage; therefore, a
second primer composition designated PA-101D--was prepared using
dichromated aluminum to prevent such possible reacti>on. The optimum
consolidation pressure and charge weight for both the PA-101 and PA-101D
Primer Composi.tions were established (Reference 2).

4. The work on PA-101 Primer Composition was to be continued as
soon as funds were available. Equal quantities of M42 Primer metal parts
were loaded with either Composition PA-101 or with the compo;ition con-
taining the dichromated aluminum. Each primer conta;ined 20 milligrams
of primer composition consolidate‘d at 6, 000 psi. Staircase sensitivity and

gas volume-impulse tests were conducted at start of the program and at




regular intervals during the year while the primers were undergoing elevated

and ambient temperature storage. The burning times of M204A2 Hand Grenade |

Fuzes assembled with the M42 Primers loaded with PA-101 an_d PA-101D

Primer Compositions were determined before and after surveillance storage.




SECTION II

SUMMARY

1. Primer compositions PA-10l and PA-101D proved to have low
“impulse and gas volume values. These are two characteristics of a primer
composition that consistently initiate delay compositions in an obturated
system.

2. Equal quantities of M42 Primer raetal parts were loaded with either
Composition PA-101 or PA-101D and subjected to one year's storage at
either ambient or elevated temperatures. Each primer contained 20
milligrams of primer composition consolidated at 6, 000 psi. Staircase
sensitivity and gas volume impulse tests were conducted at inception of
the program and at regular intervals during the year, paralleling the
approach with previously tested M42 Primers containing the standard
composition.

3. Burning times of both primers (Composition PA-101 and PA-101D)
assembled in M204A2 Hand Grenade Fuzes were determined before and

after surveillance storage.
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SECTION III

CONCLUSIONS

PA-101 and PA-101D Primer Compositions loaded in M42 Primer
metal parts are stable when subjected to storage ‘ét extreme temperatures
over a period as long as one year. M42 Primers when loaded with 20
milligrams of either PA-101 or PA-101D Primer Composition and con-
solidated at 6,000 psi will consistently initiate Type II zirconium-nickel
alloy delay compositions. The PA-101D dichromated composition appears

to be equivalent to plain PA-101 and in addition has better flow properities.




SECTION IV

RECOMMENDATION

PA-101D Primer Composition should be used as the standard primer

composition for initiating Type II Zirconium-nickel Alloy Delay Composition.




SECTION V

STUDY

1. The materials used in the work covered by this report include:

Basic lead styphnate, 90% min. through No. 325 mesh--U.S. Standard
Sieves--{commercial).

Barium nitrate, Class A, 99% min. through No. 70 mesh, PA-PD-253,
4/1/53. |

Antimony sulfide, Class E, PA-PD-494, 1/15/54.

Tetracene, 50% min. through No. 325 mesh.

Aluminum, Type II, 200-325 nominal mesh size, MIL-P-14067, 5/16/55.

Composition, Delay, Type II, MIL-C-13739 (Ord), 11/2/54.

Lacquer, Egyptian, No. 4707, Commercial.’

2. The PA-101 Primer Composition was prepared by blending 53% basic
lead styphnate, 22% barium nitrate, 10% antimony sulfide, 5% tetracene and
10% aluminum. The PA-101D Primer Composition was prepared the same wa'y“
except that the aluminum was dichromated before being blended with the other
ingredients. The method used for dichromating the aluminum was essentially
Dow Chemical .Treatment No. 7 detailed on page 50 of Reference 3.

3. Equal quantities of M42 Primers containing ™A-101 and PA-101D
primer compositions were loaded by pressing 20 milligrams of dry primer
composition into each primer cup at 6, 000 psi. (The dichromated com-
position flowed more freely of the two compositions and therefore was easier
to load). A drop of Egyptian Lacquer was placed on the charge followed by a
foil paper disc of .005 inch thickness and then an anvil was pressed in place.
Drawing 74-2-66 (Page C-1) was used as'a guide. The primers were dried

for 24 hours at a temperature of 55°C.




4. Two groups of 150 each of the M204A2 Hand Grenade Fuzes were
assembled using M42 primers containing PA-101 Primer Composition in
one groﬁp and primers containing PA-101D Primer Composition in the other
group. The fuzes were assembled in accordance with Drawing F82-1-87
(Page C-2) except that in place of the detonator assembly (pc. mk 82-1-87E),
the C-58 Non-electric Blasting Cup was used, Fifty fuzes from each of these
groups were conditioned at -65°F, ambient temperature, and at 160°F for
16 hours before testing for burning times,

5. Each M204A2 Hand Grenade Fuze was clamped in the test fixture
before functioning so that the delay charge column would not be damaged by
dropping the fuze--the chief concern being the ability of the primer to initiate
Type II Delay Composition With the exception of clamping the fuze in the test
fixture, the fuze functioning tests were conducted as outlined in paragraph 4.5
of Reference 6. The standard deviations in burning time for the PA-101
Composition were 0,10, 0.15, and 0.15 second at -65°F, ambient temperature,
and 160°F respectively; those for the PA-101D Composition were 0. 15,

0.13, and 0.12 second respectively. These tests were repeated using
M42 Primers that had beenstored for one year at 160°F and at ambient
temperature. The detailed results of these t~sts are in Table I.

6. Frequency distribution graphs of the burning times recorded in
these tests are in Figures 1-3. The same data is presented in Figure 4
to smaller scale, but on one page for easier comparison, |

7. One hundred M42 Primers from each group were tested at the
start of this program to determine the 50% functioning height and 50
M42 Primers from each group were used to determine the impulse and

gas volume.
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8. The staircase sensitivity test was performed by starting at-an
estimated 50% functioning height, using available sensitivity data as a
guide. The step interval used was one inch. The results were evaluated
in accordance with the procedure outlined in Reference 4.

9. The impulse and gas volume teéts were run on the standard Picatinny
Arsenal Impulse and Gas Volume Apparatus. The procedure followed was de-
scribed in paragraph F7 of Reference 5 except that a value of 48 inch-ounces
was used instead of the specified 56 inch-ounces. For both the sensitivity
tests and the gas-volume impulse tests, the primers were pressed into the
test adapters using a dead load of 200 pounds.

10. Primers loaded with the PA-101 Primer Composition produced an
impulse and gas volume of 1.90 inches and 0. 35 millimeters respectively--
compared to 1.74 inches and 0. 34 millimeters for similar primers using the
PA-101D Primer Composition. Equal quantities of the remaining two groups
of M42 Primers were placed in storage at 160°F and at ambient temperature

11. The sensitivity test and the impulse and gas volume tests were re-
peated with both groups of primers that were subjected to high temperature
storage after one, two ,four, six and twelve-month storage and with both

®
groups after two, six and twelve-month storage at ambient temperature,

The detailed test results are in Table 2.

12, Comparison of test results (Table 1 and 2) shows little differénce
in the characteristics of plain and dichromated PA-101 Primer Composition.
Both compositions proved stable when exposed to extreme temperatures
over a period of time. The slight difference seemed to be in favor:of the

dichromated composition. This composition was easier to load because it

11

ML 4 4l KSR e s 87 S e <



flowed more freely than the plain composition. The weight of the charge
and the consolidation pressure were determined in earlier work with these

compositions, The M204A2 Hand Grenade Fuzes were clamped in the test

device and functioned to prevent shock to the delay charge column ard fuze
metal parts which occurs when fuzes are dropped on steel plates. Type II

Delay Composition was used since it is more difficult to ignite than the Type

I Delay Composition which had been used in earlier tests of PA-101 primer

composition.
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APPENDIX B

FREQUENCY DISTRIBUTION GRAPHS
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